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February 2, 2021Nov/16/2020  - a generally unremarkable day except..... 
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Gulf of Alaska

Tierra del Fuego

Nov/16/2020

Resuspended Glacier Silt, Copper River Delta

Mud Flats , San Sebastian Bay 

60 deg N

53 deg S

Dust Activity in both ends of 
the Americas on the same day



High latitude dust (HLD) refers to aeolian 

material (such as glacier silt, volcanic ash) 

emitted from sources  ≥50°N and ≥40°S.

From what we already know, HLD is not a major player in the modern radiative 
balance of the atmosphere (aerosol direct effect)
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New Zealand 
(McGowan and Sturman, 1997)

Patagonia
(Gassó et al., 2010)

Iceland ( Prospero et al , 2012)

Alaska (Crusius et al., 2011) 

Greenland (Bullard and Austin, 2011)

https://doi.org/10.1002/2016RG000518

Northern Canada (Ranjbar et al, 2020)

Antarctica
(Kavan et al, 2020)

However, there are other reasons why we should pay attention to it. 

Old survey – Follow up 

study on the works....



But first , a few close ups of High Latitude Dust
Kangerlussuaq, Greenland (~64 N)

Dry Valleys near 
McMurdo, 

Antarctica (75S)

Patagonia (40S to 53S)

Tierra del Fuego 
(54S)

Gulf of 
Alaska 
(60 N)

Iceland 
(64 N)

Baffin Island, Canada (~70 N)
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Source: NASA

Source: NASA

Source: NASA

Source: Cheryl McCanna
Source: Bullard et al, 2016

Source: Bullard et al, 2016Source: Bullard et al, 2016



from the Levitus World Ocean Atlas, 1994

Reason 1: Nutrients for Ecosystems (I)
Nitrate availability in the Ocean

Feb/2/2021 Santiago Gassó, sgasso@umd.edu , Twitter : @SanGasso 5

Nitrate , a major nutrient, is plenty in many areas with 
little biological activity (Southern Ocean, N Pacific). 

Why is it not consumed?

Ocean Chlorophyll as indicator of PP

Source:NASA

Deficit of Iron, a key micronutrient, is the reason. 
Can iron in dust modulate marine ecosystems primary production?
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Reason 1: Nutrients for Ecosystems (II)

Algae

Mineral dust

exopolymer enables microbe 
to attach to mineral

Dust drives 
algal growth 
in Greenland 

ice

https://www.nature.com/articles/s41467-020-20627-w
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Science Advances 24 Jun 2020: Vol. 6, no. 26, eaba8137 DOI: 10.1126/sciadv.aba8137 

Reason 2: Dust as condensation nuclei for Arctic clouds

Nature Geoscience | APRIL 2019 | https://www.nature.com/articles/s41561-019-0314-x

https://earthobservatory.nasa.gov/images/6003/dust-storm-off-alaska
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Reason 3 : Dust as a Tracer of Climate dynamics

03 October 2019, https://www.nature.com/articles/s41467-019-12546-2

Last Glaciation

Lots of Coarse Particles à short transport time à indicative of local sources

Much of our understanding of 
paleo-atmosphere dynamics 
comes from dust in ice-cores
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Vatnajökull, Iceland

Reason 4 : Dust darkens ice/snow surfaces
Well documented cases with confirmed impact in melting rates

https://doi.org/10.5194/tc-11-741-2017, 2017. 

https://www.sciencedirect.com/science/article/pii/S0034425719304158

https://doi.org/10.1002/2016RG000518



Reason 5 : Air Quality in Alaska

Knik Glacier

Anchorage, AKNorth

Large and Frequent PM exceedances in Butte (near Anchorage)
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Reasons 5 : Air Quality - International 
Dust and volcanic ash resuspension is an Air Quality concern in Iceland

https://www.sciencedirect.com/science/article/abs/pii/S1352231011005061https://www.mdpi.com/1660-4601/12/4/4047
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Road Dust: A Common concern across Arctic communities 
Alaska

Finland

https://www.adn.com/alaska-news/rural-
alaska/2017/08/13/dust-busting-bush-alaska-clouds-
with-choking-dust-and-residents-want-to-do-something-
about-it/

https://dec.alaska.gov/air/

https://www.youtube.com/watch?v=7Jghut7waR4
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Regular forecasts of dust in Iceland by the WMO

Iceland has the largest desert in Europe

https://sds-was.aemet.es/forecast-products/dust-forecasts/icelandic-dust-forecast

Products include Surface, Total 
columnar and Aerosol Optical Depth



A NASA IDS funded project, we installed a 
dust sampling station at Middleton Island, AK-

2011-2014 and an instrumentation in the 
Copper River Delta

Middleton Island, off the coast of the 
Copper River Delta is an excellent site:

• There is significant infrastructure 
(airport, NWS site)

• Flat island with pristine marine 
air

• Downwind of a major source of 
dust

Gulf of Alaska: An HLD environment in our backyard

https://doi.org/10.1029/2010GL046573
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A Dust Storm in inland Alaska
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HLD activity is more apparent
More Satellites, More webcams in remote places



https://earthobservatory.nasa.gov/images/92891/glacier-flour-in-greenland-skies
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Dust Storm in Greenland

https://twitter.com/SanGasso/status/1354412985322758151

Dust Activity near Glaciers in S. 
Georgia Island (Jan/27/2021)

HLD activity is more apparent
because better and more image archives, these 
events were found from my desktop in the 
office..... 



Current Issues Related to HLD
• Many basic questions are 

unanswered : where, when, how

• Hard to observe and model

• Very Multidisciplinary: questions in 
one discipline have answers rooted in 
a different discipline (for ex, the dust 
deposition over the ocean question)
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Questions? Contact info
E-mail: sgasso@umd.edu , Twitter : @SanGasso, #highlatitudedust

Dust activity last week in SE Alaska

There is more HLD to come!

because:

• Better observing networks

• Glaciers around the Artic 
region are receding 

Final Thoughts


